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Hartmann's procedure (HP) is the most performed technique for acute diverticulitis. Laparoscopic lavage
and drainage (LLD) is an option evaluated as deﬁnitive treatment for diverticulitis Hinchey grade IIeIII.
Aim of the study is to analyze and compare LLD vs HP outcomes.
From January 1st 2009 and December 31st 2012 we prospectively enrolled 30 patients with diagnosis
of acute diverticulitis Hinchey grade IIeIII. Fourteen patients underwent to LLD (LLD group, LLDG) and 16
patients to HP (Hartmann group, HG). We evaluated: demographic variables, comorbidities, admission
clinical status, radiological imaging, intraoperative outcomes (operative time), postoperative outcomes
(admission to ICU, timing of drainage removal, restore of bowel functions, timing of oral solid intake),
mortality rate (perioperative and after 12 months) and morbidity rate (surgical, infectious, cardiovas-
cular, renal and systemic complications). Exclusion criteria were: other diseases, colon cancer's suspect or
diagnosis, conversion to HP.
Patients' mean age was 64.8 years in HG and 62.6 in LLDG. M:F ratio was 6:10 in HG, 8:6 in LLDG. Data
showed improved outcomes in LLDG for: total operative time (p < 0.0001), admission to ICU (p 0.0447),
restoration of bowel functions (p 0.0035 for gases, p 0.0152 for feces), mobilization (p 0.0087) and length
of hospital stay (p 0.0132).
According to literature, LLD is related to operative risk, morbidity and mortality rate and length of stay
lower than HP. LLD also gives the possibility to avoid stoma. Despite limits of our study, we consider LLD
as a “safe and effective” treatment for Hinchey grade IIeIII acute diverticulitis.
© 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
There are different options to treat acute diverticulitis: medical
therapy, interventional radiology and surgery [1]., Laparoscopic lavage and
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by Elsevier Ltd. All rights reservedSurgical treatment of acute perforated diverticulitis is the most
radical approach but it is still under debate: actually there is no
procedure that has unanimous consent [2,3].
Surgical treatment for perforated diverticulitis counts a two
stages procedure (Hartmann procedure) and a single-stage resec-
tion (primary resection and anastomosis) [2,3]. Actually HP is the
most commonly performed technique [2e4].
In the last two decades laparoscopic surgery (LS) and its pro-
gressive application in abdominal emergencies [5,6] demonstrated
signiﬁcative reduction of morbidity and mortality rates [3,5e7].
Furthermore LS improved number of recanalization after colonic
resection [3,5].
Hinchey grade IIa, IIb and III diverticulitis can be treated by a
recent surgery technique: laparoscopic lavage and drainage
(LLD). This procedure can avoid colonic resection and/or
stoma [5]..
Table 2
Population's characteristics.
Open Laparoscopy p
Sex:
M 6 8 ns
F 10 6
Age 64.81 ± 4.54 62.64 ± 4.46 ns
BMI 26.99 ± 1.56 27.28 ± 2.12 ns
Previous abdominal surgery (%) 50 16.7 ns
Comorbidity (%) 81.25 64.28 ns
Hinchey grade:
IIa 8 5 ns
IIb 6 6
III 2 3
ASA score 2.81 ± 0.26 2.28 ± 0.34 ns
Table 3
Intraoperative and postoperative outcomes.
Intraoperative outcomes Open Laparoscopy p
Total intervention's time (min) 173.1 ± 11.16 75.71 ± 4.50 <0.0001
Postoperative outcomes
Intensive Care Unit (%) 31.25 0 0.0447
Perioperative mortality (%) 25 7.14 ns
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a subsequent elective resection. In the last years, instead, many
trials demonstrated that LLD can be a deﬁnitive treatment of
perforated diverticulitis [5,8,9].
The aim of this study is to analyze and compare the outcomes of
LLD versus HP as treatment for acute complicated diverticulitis
series of San Luigi Gonzaga Teaching Hospital.
2. Materials and methods
Our study is a retrospective observational analysis of 50 patients
>60 years old with acute perforated diverticulitis between 1st
January 2009 and 31st December 2012.
Patients included in the study had clinical examination and
imaging suggestive for sigmoid perforation. Patients with IIA, IIB
and III Hinchey grade diverticulitis were included.
For each group we evaluated: demographic variables (age, sex),
comorbidities (diabetes, hypertension, dyslipidemia, cardiovascu-
lar disease, nephrological disease, respiratory disease, liver disease,
abdominal disease and neoplasia), admission clinical status (clin-
ical evaluation, ASA score), radiological imaging, intraoperative
outcomes (operative time), postoperative outcomes (admission to
intensive care unit, timing of the drainage removal, restore of bowel
functions, timing of oral solid intake), mortality rate (perioperative
and after 12 months) and morbidity rate (surgical, infectious, car-
diovascular, renal and systemic complications).
Exclusion criteria were: inﬂammatory situation due to other
diseases, preoperative neoplastic suspect, intraoperative diagnosis
of colon cancer, conversion of LLD to HP.
Twenty patients were excluded: 8 with preoperative imaging
suspected for cancer, 5 because of Hinchey grade IV disease and
other 7 for converted to open HP.
Thirty patients were included: 16 underwent to open
Hartmann's resection (Hartmann group, HG) and 14 to laparoscopic
lavage and drainage (Laparoscopic lavage and drainage group,
LLDG).
3. Statistical analysis
Statistical analysis was performed using GraphPad 14.0 soft-
ware. Statistical signiﬁcance was set at p-value< 0.05. Continuous
parametric variables were expressed as mean and non-parametric
variables were expressed as median. Differences between groups
were analyzed by MannWhitney t-Student or the Fisher-exact test.
4. Results
Patients' mean age was 64.8 years for the HG and 62.6 years for
the LLDG. The M:F ratio was 6:10 for HG and 8:6 for LLDG.
Thirteen patients in HG and 9 patients in LLDG had signiﬁcant
comorbidities as expressed in Table 1.
Groups were comparable for demographic characteristics, BMI,
comorbidities (p-value 0.4171), and Hinchey classiﬁcation (p-value
0.6831) (Table 2).
Data analysis showed improved outcomes in the LLDG for: total
operative time (p-value <0.0001), ICU recovery in the early post-
operative period (p-value ¼ 0.0447), restoration of bowel functionsTable 1
Comorbities' distribution.
Comorbidity No comorbidity p
HG 13 3 ns
LLDG 9 5 ns(p-value ¼ 0.0035 for gases and p-value ¼ 0.0152 for feces),
mobilization (p-value ¼ 0.0087) and length of hospital stay (p-
value ¼ 0.0132) (Table 3).
There were no differences between the two groups in: timing of
abdominal drain removal (p-value ¼ 0.5605), timing of restoration
of oral solid intake (p-value ¼ 0.2801), perioperative morbidity (p-
value ¼ 0.6887), perioperative mortality (p-value ¼ 0.3359) and
after 12 months (p-value ¼ 0.1755).
For patients underwent to HP, recanalization was performed in
62.5% of cases. Only one patient in the LLDG has a recurrence; this
case was submitted to resection, anastomosis and loop ileostomy.
5. Discussion
Diverticular disease is common in industrialized countries with
an age-related prevalence less than 10% in patients younger than 40
years old, up to 50e66% in patients with more than 80 years old
[10,11]. Only 20% of these patients have complicated disease [12].
In our study all patients had preoperative diagnosis of compli-
cated diverticulitis.
Total operative time for LLD was less than HP, compatibly with
complexity of the resective procedure.
Many trials are according to these data and also demonstrate an
economic advantage using LLD [8,13]. Costs of surgical procedures
have always been object of interest; in fact economic evaluation is
one of the secondary outcomes included in a recent randomized
multicentric study about surgical management of complicated
diverticulitis, called DILALA (Diverticulitis Laparoscopic
Lavage) [14].
In HG, ICU hospitalization in the immediate postoperative
period was more frequent.
Mortality rate was lower in LLDG than HG (7:14% vs. 25%).
Although not statistically signiﬁcative this result is suggestive for
conservative procedure improved outcome. Literature conﬁrmsRestoration of bowel's functions: gas (day) 4 2 0.0035
Restoration of bowel's functions: feces (day) 5 3.5 0.0152
Mobilization (days) 3 1 0.0087
Time of drainage removal (days) 6.87 ± 0.72 6.2 ± 7.4 ns
Oral solid Intake (days) 5.64 ± 0.51 4.77 ± 0.61 ns
Complications (%) 31.25 21.43 ns
Length of hospital stay (days) 19.13 ± 2.84 10.50 ± 1.25 0.0132
Mortality after 12 months (%) 31.25 7.14 ns
V. Gentile et al. / International Journal of Surgery 12 (2014) S86eS89S88these results: Alamili [8] reported a postoperative mortality rate
<2% after conservative surgery compared to 10e30% after HP
[7,8,15], Myers et al. reported a rate of morbidity and mortality <5%
in their LLD series [16].
LLD postoperative outcomes are better than HP ones; according
to literature, restorage bowel functions' is earlier in LLDG [7,8,15].
Although not statistically signiﬁcative, postoperative complica-
tions rate is different between the two groups: 31.25% in HG vs
21.43% in LLDG. Many studies are according to our result [13e16].
LLD is related to a shorter length of hospital stay than HP; this is
very important for recovery of physical and mental condition of the
patient, for reduction of infections rate and costs [8].
Alamili et al. [8] reported a mean hospital stay of 20e38 days
compared to 9 days after LLD. Vermeulen et al. [3], Liang et al. [17]
and ACOI 2010 guidelines [13] conﬁrm these results.
Although mortality rate after 12 months was not statistically
different between the two groups, it was higher in the HG than in
LLDG (31.25% in HG vs 7.14% LLDG). Our result is supported by
literature [6,13e15].
Our rate of stoma reversal rate after HP was 62.5%; this data is
according with Toorenvliet [7] and Liang et al. [17] reports.
We agreed with authors who emphasized the laparoscopic
approach, if possible, in presence of adequate laparoscopic learning
curve [4,6,13] and clinical reasons.
In our study, we excluded patients converted from LLD to HR
because data were not comparable.
Conversion rate was 23.3%.
According to Myers et al. [16] sigmoidectomy was not necessary
in more than 50% patient underwent to LLD procedure because of
the low risk of diverticulitis recurrence [13,18]. This multicenter
analysis suggested that LLD is one of the best treatments for
perforated Hinchey grade II and III diverticulitis [5,16].
6. Conclusion
Despite the limits of our retrospective study and the low sample
series, we suggest that LLD procedure can be considered “safe and
effective” also in over 60's.
The conservative approach is related to operative risk, morbidity
and mortality rate and length of stay lower than resective proce-
dure. We consider laparoscopy as feasible in emergency [19,20] and
it is a secure technique in young patients and in the elderly
[19,21e27].
Furthermore LLD gives the possibility to avoid packaging of
stoma. For all these reasons LLD should be a valid alternative to HP
for the surgical treatment of Hinchey grade II and III diverticulitis.
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